METHODS
Male white New Zealand rabbits weighing 2-3 kg were used for these experiments.
They were surgically prepared under Nembutal anesthesia as previously described (6). In short, this involved preparation of an aortic pocket at the level of the left renal artery and ligation of the right kidney and mesenteric artery. Urine was collected from a ureteral catheter.
Venous effluent drained into a reservoir from which it was returned to the jugular vein. Urine flow was stimulated by addition of 1 ml/min 12.5 % mannitol in saline to the venous reservoir. At the beginning of surgery suficient blood was exchanged for 6 % dextran in saline to Earlier attempts to use total injected inulin as base line for computation of recoveries led to variable results. To some extent this may be attributed to the difficulty of accurately measuring the small volume of the bolus. A more serious difficulty arises from the fact that the dead-space volume in the aortic catheter and aortic pocket is not insignificant in relation to the bolus injected. Of course, loss of metal in this dead space will be proportional to loss of inulin. The total fraction of bolus actually reaching the kidney therefore is appropriately represented by the sum of inulin recoveries in blood and urine. Before each subsequent injection blood was permitted to drain through the arterial catheter in order to flush out the dead space. RESULTS &nal &an& times. In Fig. 1 Table 3 ) yielded ratios of 0.95 and 1.00. In the presence of these low-molecular-weight ligands the transit kinetics of Cd thus resemble those of inulin.
A preliminary report of the present results (8) The kidneys were perfused through the renal artery at 3-5 ml/min at room temperature.
In a control period the perfusate consisted of heparinized plasma; a 6 % dextran solution in bicarbonateRinger solution was used during period 2 Transit times for Cd and inulin from artery to vein were determined in absence of ME as usual. In period I (plasma perfusion) the ratio of &d/& equaled 0.98, Reasons for the lack of close agreement between this result and the value shown in Table  1 are not clear but are presumably related to the extensive differences in experimental conditions. In any case, the value of 0.98 strongly contrasts with that of 2.9 in period 2, after removal of circulating protein.
At the same time venous recovery of Cd dropped from 103 to 57 % of injected dose (all values represent means from 2 separate studies).
Renal retention of heav metals, X 100 (1 -filtration fraction).
No appreci abl e counts were present i n red cells. Only i n the case of Cd + ME was metal excreted i n uri ne (see Table  3 ). * Mercaptoethanol; for details of injections see Table  3 .
that after intra-arterial administration of 1 pm01 of Cd, Hg, or Zn (as chlorides) essentially all the injected material reaching the kidney is recuvered in renal venous plasma. In contrast with this complete recovery in control studies, a significant portion of Cd is retained in the kidney when injected together with an excess of mercaptoethanol (see also Site of Cd upfake by /ha kidney. In order to evaluate the relative contributions to total renal Cd retention of a) reabsorption from tubular urine and b) uptake by cellular elements more directly from blood, the effect of ureteral occlusion on Cd uptake was determined.
The assumption is made that abolishing glomerular filtration in this manner will not alter processes occurring on the blood side of renal cells. Considerable significance has been attached to the shape of renal transit curves such as those illustrated in Fig. 1 . As pointed out above, the lack of tailing in the transit curve of Cd had been mistakenly taken in a preliminary communication (8) as proof that Cd is not filtered or reabsorbed.
That such a correlation between delayed appearance and -filtration-reabsorption is invalid at least for Na had been previously reported by Eisner et al. (5), who studied the influence of ureteral occlusion on transit kinetics of Na in dogs. In the rabbit also, as shown in Fig. 2 , abolition of filtration fails to abolish the delayed recovery of Na in venous blood. Further evidence that filtration and reabsorption may not be reflected in artery-to-vein transit curves is furnished by an earlier analysis of the renal transit characteristics of alpha-aminoisobutyrate in the rabbit (7). Interpretation of mean transit times also depends on the significance attributed to the volume of distribution calculated as the product of plasma flow and Z (2). If this volume represents a space within which the ions are freely diffusible it follows that a rnajor portion of the inulin space of the tissue must be freely accessible to the metals. Given the recent report of the relative permeabilities of glomerular and peritubular capillaries (4) we lbrould then also have to assume free filtration of circulating metals at the glomerulus. The observations of Perry et al. ( 13) that Cd remains diffusible for many seconds after intravascular injection into rats would be compatible with this interpretation. Kor, as shown above, can filtration and reabsorption be excluded a priori by the absence of tailing of the transit curve. Of course, the postulated process of reabsorption of filtered Cd, Zn, and Hg would have to be complete and extremely rapid without any retention of reabsorbed ions in the kidney. Only in this manner could the total and early recovery of the metals in venous plasma be satisfactorily explained. Finally, on this basis, it would have to be concluded that the [unction of mercaptoethanol in permitting retention of, for example, Cd in the tissue lies in a direct effect on the reaction of the metal with the kidney.
The Hg is almost completely cleared from renal blood. In light of the failure of probenecid to prevent this uptake of Hg, and because of the absence of Hg excretion into urine, it is possible that the kidney may here simply act as a passive sink.
For other metals the evidence suggesting secretion is less clear. Thus it may not be correct to infer secretion in mammals from urinary precession of metals ahead of simultaneously injected glomerular markers (14) or from the appearance in urine of metals injected into the portal circulation of birds (17). We have previously attributed urinary precession to the existence of an ion-permeable nephron segment in the renal medulla across which blood and tubular urine can equilibrate (9). This equilibration does not lead to net secretion.
Similarly, permeation of metal ions across the chicken nephron cannot necessarily be equated with net secretion of the ions. The question must also be considered whether demonstration of possible secretion of free ions is relevant to the problem of excretion of these ions under physiological conditions. As pointed out in the introduction, metal excretion can normally be equated with excretion of metal complexes because this is the form in which the metals circulate in plasma. 
